Effects of leptin supplementation to lactating Brandt's voles (Lasiopodomys brandtii) on the developmental responses of their offspring to a high-fat diet.
Maternal serum leptin concentrations have been suggested as a key factor in programming growth patterns and protecting against adult metabolic disease in human offspring. However, the role of maternal leptin in the development of wild rodent offspring is not clear. We tested the hypothesis that maternal hyperleptinemia in lactating Brandt's voles (Lasiopodomys brandtii) can protect their offspring from the risks of high-fat-diet-induced-obesity and insulin resistance. Lactating voles were supplemented with murine leptin (0.64 μg g(-1 ) day(-1)) or phosphate-buffered saline (control) on days 10-17 of lactation (peak lactation). At 12 weeks of age, the female and male offspring of the two maternal groups were randomly assigned to two groups each and fed either a high-fat diet (41% of gross energy as fat) or a control diet (14% of gross energy as fat) until the age of 23 weeks. Body mass, food intake, glucose tolerance and resting metabolic rate were determined in the four offspring groups. After animals were sacrificed, organ masses and adipose tissue distribution, and serum leptin and insulin concentrations were measured. Offspring of leptin-treated mothers showed no significant differences in body mass, energy intake or energy expenditure, body composition, glucose tolerance or serum leptin and insulin concentrations from offspring of control mothers. The high-fat diet induced increases in body mass (by 23% in female and 17% in male offspring) and reduced glucose tolerance in both female and male offspring, indicative of the emergence of insulin resistance, even though digestible energy intake of the male offspring decreased on the high-fat diet. These results indicate that maternal hyperleptinemia during peak lactation in Brandt's voles did not protect against diet-induced obesity or glucose intolerance in their offspring.